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(57) ABSTRACT

Disclosed are a broadcast receiving apparatus and a method
for operating the same. A broadcast receiving apparatus
according to an embodiment of the present invention includes
an interface to access an electronic device that stores home
screen information including a background image and a plu-
rality of execution items, and to receive the home screen
information from the electronic device, a controller to scale at
least one of the background image and the execution items of
the received home screen information, and a display to dis-
play a home screen including the scaled background image
and execution items. As such, user convenience may be
improved.
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BROADCAST RECEIVING APPARATUS FOR
RECEIVING A SHARED HOME SCREEN

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Korean
Patent Application Nos. 10-2013-0054803, filed on May 15,
2013 and 10-2013-0058701, filed on May 24, 2013 in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a broadcast receiving appa-
ratus and a method for operating the same, and more particu-
larly to a broadcast receiving apparatus capable of improving
user convenience, and a method for operating the same.

2. Description of the Related Art

A broadcast receiving apparatus is an apparatus for receiv-
ing broadcast signals. A user may watch broadcast programs
onthebroadcast receiving apparatus. The broadcast receiving
apparatus displays a broadcast program selected by the user
on a display from among broadcast programs transmitted
from broadcasting stations. The current trend in broadcasting
around the world is shifted from analog broadcasting to digi-
tal broadcasting.

As it transmits digital audio/video (A/V) signals, digital
broadcasting offers many advantages over analog broadcast-
ing, for example, robustness against noise, less data loss, ease
of error correction, and the ability to provide high-definition
and clear images. In addition, unlike analog broadcasting,
digital broadcasting allows interactive services.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made in view of
the above problems, and it is an object of the present invention
to provide a broadcast receiving apparatus capable of improv-
ing user convenience, and a method for operating the same.

It is another object of the present invention to provide a
broadcast receiving apparatus capable of receiving a shared
home screen from another electronic device and displaying
the received home screen, and a method for operating the
same.

In accordance with an aspect of the present invention, the
above and other objects can be accomplished by the provision
of a broadcast receiving apparatus including an interface to
access an electronic device that stores home screen informa-
tion including a background image and a plurality of execu-
tion items, and to receive the home screen information from
the electronic device, a controller to scale at least one of the
background image and the execution items of the received
home screen information, and a display to display a home
screen including the scaled background image and execution
items.

In accordance with another aspect of the present invention,
there is provided a method for operating a broadcast receiving
apparatus, the method including accessing an electronic
device that stores home screen information including a back-
ground image and a plurality of execution items, receiving the
home screen information from the electronic device, scaling
at least one of the background image and the execution items
of the received home screen information, and displaying a
home screen including the scaled background image and
execution items.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages
of'the present invention will be more clearly understood from
the following detailed description taken in conjunction with
the accompanying drawings, in which:

FIG. 1A is a diagram illustrating a broadcast receiving
apparatus according to an embodiment of the present inven-
tion;

FIG. 1B is a diagram illustrating a first surface of a remote
controller of FIG. 1A,

FIG. 1C is a diagram illustrating a second surface of the
remote controller of FIG. 1A,

FIG. 2 is a block diagram of the broadcast receiving appa-
ratus of FIG. 1A;

FIG. 3 is a block diagram of the controller of FIG. 2;

FIGS. 4 and 5 are diagrams illustrating exemplary smart
platform architectures for the broadcast receiving apparatus
of FI1G. 2;

FIG. 6A is a diagram illustrating an operation method
using the first surface of the remote controller of FI1G. 1B;

FIG. 6B is adiagram illustrating an operation method using
the second surface of the remote controller of FIG. 1C;

FIG. 7 is a block diagram of the remote controller of FIG.
1A;

FIG. 8 is a flowchart of a method for operating a broadcast
receiving apparatus, according to an embodiment of the
present invention;

FIGS. 9 to 17 are diagrams referred to for describing the
method of FIG. 8;

FIG. 18 is a flowchart of a method for operating a broadcast
receiving apparatus, according to another embodiment of the
present invention;

FIGS. 19A to 21 are diagrams referred to for describing the
method of FIG. 18;

FIG. 22 is aflowchart of a method for operating a broadcast
receiving apparatus, according to another embodiment of the
present invention; and

FIGS. 23 A to 28 are diagrams referred to for describing the
method of FIG. 22.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Exemplary embodiments of the present invention will be
described with reference to the attached drawings.

The terms “module”, “unit”, and “--er” or “--or’” used to
signify components are used herein to help the understanding
of'the components and thus should not be construed as having
specific meanings or functions. Accordingly, the terms “mod-
ule”, “unit”, and “--er” or “--or” may be used interchange-
ably.

A broadcast receiving apparatus as set forth herein is an
intelligent broadcast receiving apparatus equipped with a
computer support function (e.g., Internet function) in addi-
tion to a broadcast reception function, and thus may have
user-friendly interfaces such as a handwriting input device, a
touch screen, or a three-dimensional (3D) pointing device.
Furthermore, since wired or wireless Internet is supported,
the broadcast receiving apparatus is capable of performing
functions such as e-mailing, web browsing, banking, and
gaming through connection to the Internet or a computer. For
these various functions, a standard general-purpose operating
system (OS) may be used.

That is, since various applications can be freely added to or
deleted from a general-purpose OS kernel in the broadcast
receiving apparatus according to the present invention, the
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broadcast receiving apparatus may perform a number of user-
friendly functions. For example, the broadcast receiving
apparatus may be a smart TV.

FIG. 1A is a diagram illustrating a broadcast receiving
apparatus 100 according to an embodiment of the present
invention.

Referring to FIG. 1A, the broadcast receiving apparatus
100 is an apparatus for displaying images, and includes a
display 180 (see FIG. 2). The broadcast receiving apparatus
100 further includes a camera 195 for capturing an image of
a user.

Although the camera 195 is disposed on the broadcast
receiving apparatus 100, the location of the camera 195 may
be changed. Unlike FIG. 1A, the broadcast receiving appara-
tus 100 and the camera 195 may be provided as separate
devices.

The broadcast receiving apparatus 100 may exchange data
with each external device via a network or through one-to-one
communication.

The broadcast receiving apparatus 100 may exchange data
with adjacent external devices, for example, home appliances
680, a home server 650, and a mobile device 600. They may
share certain content data. Here, the home appliances 680
may include a set-top box, sound equipment, a refrigerator, a
vacuum cleaner, an air conditioner, a washing machine, cook-
ing appliances, etc.

The broadcast receiving apparatus 100 may exchange data
with external servers 700a, 7005, 700¢, and . . . via a network
690. The external servers 700a, 7005, 700c¢, and . . . may be
content providers for providing various contents.

Unlike FIG. 1A, the broadcast receiving apparatus 100
may exchange data with the mobile device 600 via the net-
work 690.

A broadcast receiving apparatus according to an embodi-
ment of the present invention may receive home screen infor-
mation including a background image and a plurality of
execution items from another electronic device, and thus dis-
play a home screen corresponding to the home screen infor-
mation. That is, the broadcast receiving apparatus may
receive a shared home screen from another electronic device,
scale and convert the received home screen to be suitable for
the broadcast receiving apparatus, and display the converted
home screen.

As such, a home screen used by a specific user may be
shared among a plurality of electronic devices and thus user
convenience may be improved.

Particularly, since a home screen of a mobile device may be
used as a home screen of a broadcast receiving apparatus
(e.g., TV), auser may use the broadcast receiving apparatus as
if the user uses the mobile device.

The broadcast receiving apparatus 100 may operate in
response to a remote control signal received from a remote
controller 200. To this end, the broadcast receiving apparatus
100 and the remote controller 200 may exchange data
through, for example, paring.

Particularly, by exchanging data, the broadcast receiving
apparatus 100 may display a pointer corresponding to motion
of'the remote controller 200, or display text input using char-
acter keys of the remote controller 200.

The broadcast receiving apparatus 100 according to the
present invention may include a TV receiver, a monitor, a
projector, a notebook computer, a digital broadcast receiver,
etc.

The mobile device 600 according to the present invention
may include portable devices, for example, a smart phone, a
music player, a tablet, an e-book, a tab book, etc.
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4

According to an embodiment of the present invention, the
broadcast receiving apparatus 100 is an apparatus for display-
ing images, and may be a mobile broadcast receiving appa-
ratus as well as a fixed broadcast receiving apparatus.

FIG. 1B is a diagram illustrating a first surface 201 of the
remote controller 200 of FIG. 1A, and FIG. 1C is a diagram
illustrating a second surface 251 of the remote controller 200
of FIG. 1A.

Referring to FIG. 1B, operation keys such as a power key
202 may be disposed on the first surface 201 (front surface) of
the remote controller 200.

A description is now given of various operation keys. The
power key 202 is used to power on or off the broadcast
receiving apparatus 100. A home key 204 is used to display a
home screen of the broadcast receiving apparatus 100 if the
home screen is set. A search key 206 may be used to display
a search bar on the broadcast receiving apparatus 100, or to
perform a search function when a search word is input.

A four-directionkey 210 is used to move a pointer or cursor
horizontally and vertically, and may be integrally formed
with an up key 210¢, a down key 2104, a left key 2105, and a
right key 210a. A wheel key 220 may be disposed at the center
of the four-direction key 210.

The wheel key 220 is used to move a screen or items
displayed on the broadcast receiving apparatus 100. The
wheel key 220 may operate upward or downward and thus the
screen or items displayed on the broadcast receiving appara-
tus 100 may move upward or downward.

Aback key 222 is used to move to a previous screen or item
displayed on the broadcast receiving apparatus 100. A menu
key 224 is used to display a menu set for the broadcast
receiving apparatus 100. A pointer key 225 is used to display
a pointer on the broadcast receiving apparatus 100.

A volumekey 230 is used for volume control, and a channel
key 240 is used for channel selection.

A 3D key 235 may be used to convert a two-dimensional
(2D) image displayed on the broadcast receiving apparatus
100, into a 3D image, or to display a list of 3D images
displayable on the broadcast receiving apparatus 100.

A PIP key 241 is a key for displaying a plurality of images
on the broadcast receiving apparatus 100. Due to operation of
the PIP key 241, a plurality of images may be displayed onthe
display 180 in the form of picture in picture (PIP). Alterna-
tively, a plurality of images may be displayed in parallel.

Any one of the plurality of images may be floated to have
a variable location. In this case, the PIP images may also be
referred to as dynamic screen images.

In addition, a pointer key for displaying a pointer, a guide
key for displaying a guide, a mute key, a color key, etc. are
further illustrated in FIG. 1B.

Referring to FIG. 1C, the second surface 251 (rear surface)
of'the remote controller 200 may be an opposite surface to the
first surface 201 (front surface) of the remote controller 200.
Character keys 260 and a display 270 may be disposed on the
second surface 251 (rear surface) of the remote controller
200.

The character keys 260 may include number keys 262 and
alphabet keys 264. In addition, the character keys 260 may
further include various keys such as an enter key, function
keys, and a spacebar key.

The display 270 may display text input using the character
keys 260.

When the character keys 260 are input, the remote control-
ler 200 transmits text information input using the character
keys 260, to the broadcast receiving apparatus 100.

Alternatively, the remote controller 200 may transmit coor-
dinate information corresponding to motion of the remote
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controller 200, to the broadcast receiving apparatus 100. As
such, a pointer corresponding to the motion of the remote
controller 200 may be displayed on the display 180 of the
broadcast receiving apparatus 100. Since the pointer moves
according to the motion of the remote controller 200 in a 3D
space as described above, the remote controller 200 may be
referred to as a 3D pointing device.

FIG. 2 is a block diagram of the broadcast receiving appa-
ratus 100 of FIG. 1A.

Referring to FIG. 2, the broadcast receiving apparatus 100
includes a broadcast receiver 105, a network interface 130, an
external device interface 135, a memory 140, a user input
interface 150, a controller 170, a display 180, an audio output
unit 185, a power supply 190, and a camera 195. The broad-
cast receiver 105 may include a tuner 110 and a demodulator
120. The broadcast receiver 105 may further include a net-
work interface 130.

The tuner 110 selects a radio frequency (RF) broadcast
signal corresponding to a user-selected channel or a pre-
stored channel among RF broadcast signals received via an
antenna. Furthermore, the tuner 110 converts the selected RF
broadcast signal into an intermediate frequency (IF) signal or
a baseband audio/video (A/V) signal.

For example, if the selected RF broadcast signal is a digital
broadcast signal, the tuner 110 converts the selected RF
broadcast signal into a digital IF signal DIF. Otherwise, if the
selected RF broadcast signal is an analog broadcast signal, the
tuner 110 converts the selected RF broadcast signal into an
analog baseband A/V signal CVBS/SIF.

The tuner 110 may sequentially select RF broadcast signals
corresponding to all broadcast channels stored using a chan-
nel memory function, among the RF broadcast signals
received via the antenna, and convert the selected RF broad-
cast signals into IF signals or baseband A/V signals.

The demodulator 120 receives the digital IF signal DIF
converted by the tuner 110, and demodulates the digital IF
signal DIF.

The demodulator 120 may perform demodulation and
channel decoding and then output a stream signal TS. In this
case, the stream signal TS may be a signal in which video,
audio, and data signals are multiplexed.

The stream signal TS output from the demodulator 120
may be input to the controller 170. The controller 170 may
perform demultiplexing, A/V signal processing, etc. and out-
put video and audio signals respectively to the display 180
and the audio output unit 185.

The external device interface 135 may connect an external
device and the broadcast receiving apparatus 100. To this end,
the external device interface 135 may include an A/V input/
output (/O) unit (not shown).

The external device interface 135 may be connected to an
external device such as a digital versatile disk (DVD) player,
a Blu-ray player, a game console, a camera, a camcorder, a
computer (e.g., a laptop computer), a set-top box, etc. wire-
lessly or by wire. The external device interface 135 may
transmit signals to or receive signals from the external device.

In order to allow input of A/V signals from the external
device to the broadcast receiving apparatus 100, the A/V /O
unit of the external device interface 135 may include a uni-
versal serial bus (USB) port, a composite video banking sync
(CUBS) port, a component port, an S-video port (analog), a
digital visual interface (DVI) port, a high definition multime-
dia interface (HDMI) port, a Red, Green, Blue (RGB) port, a
D-subminiature (D-SUB) port, etc.
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In addition, the external device interface 135 may be con-
nected to various set-top boxes via at least one of the above-
described ports to transmit signals to or receive signals from
the set-top boxes.

The network interface 130 serves as an interface for con-
necting the broadcast receiving apparatus 100 and a wired/
wireless network such as the Internet. For example, the net-
work interface 130 may receive content or data from the
Internet, a content provider, or a network operator over a
network.

The network interface 130 may be connected to a certain
web page over a connected network or another network linked
to the connected network. That is, the network interface 130
may be connected to a certain web page over a network and
transmit data to or receive data from a corresponding server.
In addition, the network interface 130 may receive content or
data from a content provider or a network operator.

Furthermore, the network interface 130 may selectively
receive a desired application among applications open to the
public via a network.

The network interface 130 may include a wired communi-
cation unit (not shown) and a radio communication unit (not
shown).

The radio communication unit of the network interface 130
may perform short-range wireless communication with other
electronic devices. The broadcast receiving apparatus 100
may be connected to another electronic device over a network
according to communication standards such as Bluetooth,
Radio Frequency Identification (RFID), Infrared Data Asso-
ciation (IrDA), Ultra WideBand (UWB), ZigBee, Digital Liv-
ing Network Alliance (DLNA), Near Field Communication
(NFQC), etc.

The memory 140 may store programs necessary for the
controller 170 to process and control signals, and also store
processed video, audio, and data signals.

The memory 140 may temporarily store video, audio, and
data signals input through the external device interface 135 or
the network interface 130. Furthermore, the memory 140 may
store information about certain broadcast channels using a
channel memory function.

In addition, the memory 140 may store an application or an
application list input through the external device interface
135 or the network interface 130.

The broadcast receiving apparatus 100 may reproduce and
provide a content file (e.g. a video file, a still image file, a
music file, a document file, an application file, etc.) to a user.

Although the memory 140 is separated from the controller
170 in FIG. 2, the present invention is not limited thereto and
the memory 140 may be included in the controller 170.

The user input interface 150 transmits a signal input by the
user, to the controller 170, or transmits a signal received from
the controller 170, to the user.

For example, the user input interface 150 may receive a
user input signal such as a power on/off signal, a channel
selection signal, or a screen setting signal from the remote
controller 200, transmit a user input signal input using a local
key (not shown) such as a power key, a channel key, a volume
key, or a setting key to the controller 170, transmit a user input
signal input using a sensor unit (not shown) for sensing a user
gesture, to the controller 170, or transmit a signal received
from the controller 170, to the sensor unit.

The controller 170 may demultiplex the stream signal TS
input from the tuner 110, the demodulator 120, or the external
device interface 135, and generates and output A/V signals by
processing the demultiplexed signals.

The video signal processed by the controller 170 may be
input to the display 180 and displayed as an image corre-
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sponding to the video signal. The video signal processed by
the controller 170 may also be transmitted to an external
output device through the external device interface 135.

The audio signal processed by the controller 170 may be
output to the audio output unit 185. The audio signal pro-
cessed by the controller 170 may also be transmitted to the
external output device through the external device interface
135.

Although not shown in FIG. 2, the controller 170 may
include a demultiplexer and a video processor. Descriptions
thereof will be provided below with reference to FIG. 3.

In addition, the controller 170 may provide overall control
to the broadcast receiving apparatus 100. For example, the
controller 170 may control the tuner 110 to select (tune to) an
RF broadcast signal corresponding to a user-selected channel
or a pre-stored channel.

The controller 170 may control the broadcast receiving
apparatus 100 according to a user command input through the
user input interface 150 or according to an internal program.
Particularly, the controller 170 may be connected to a network
and download a user-desired application or application list
into the broadcast receiving apparatus 100.

For example, the controller 170 controls the tuner 110 to
receive a signal of a channel selected according to a certain
channel selection command received through the user input
interface 150. Then, the controller 170 processes a video,
audio, or data signal of the selected channel. The controller
170 outputs information about the user-selected channel
together with the processed A/V signal to the display 180 or
the audio output unit 185.

As another example, the controller 170 outputs a video or
audio signal received through the external device interface
135 from an external device, for example, a camera or a
camcorder, to the display 180 or the audio output unit 185,
according to an external device image play command
received through the user input interface 150.

The controller 170 may control the display 180 to display
an image. In this case, the image displayed on the display 180
may be a 2D or 3D still image or video.

The controller 170 may control a certain 2D object in the
image displayed on the display 180, to be rendered as a 3D
object. For example, the object may be at least one of a
connected web page (e.g. a newspaper, a magazine, etc.), an
electronic program guide (EPG), a menu, a widget, an icon, a
still image, a video, and text.

The controller 170 may recognize the location of the user
based on an image captured by an image capturing unit (not
shown). For example, the controller 170 may measure the
distance (a z-axis coordinate) between the user and the broad-
cast receiving apparatus 100. In addition, the controller 170
may calculate x-axis and y-axis coordinates corresponding to
the location of the user on the display 180.

When an application view item is selected, the controller
170 may control display of an application or application list
which is available in the broadcast receiving apparatus 100 or
can be downloaded from an external network.

The controller 170 may control installation and execution
of applications downloaded from the external network, in
conjunction with various user interfaces. The controller 170
may also control display of an image related to an executed
application, on the display 180 according to selection of the
user.

The controller 170 may receive a user image captured by
the camera 195. Then, the controller 170 may recognize a user
based on the captured user image, and control the recognized
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user to log in the broadcast receiving apparatus 100. The
controller 170 may provide service according to the logged-in
user.

Alternatively, the controller 170 may recognize a gesture of
the user based on the user image captured by the camera 195.
Particularly, the controller 170 may recognize a face and
hand(s) of the user based on the captured user image, and
determine whether the face and hand(s) make a specific ges-
ture.

The display 180 generates a drive signal by converting a
processed video signal, a processed data signal, and an on
screen display (OSD) signal received from the controller 170,
or a video signal and a data signal received through the
external device interface 135, into an RGB signal.

The display 180 may be a plasma display panel (PDP), a
liquid crystal display (LCD), an organic light-emitting diode
(OLED), or a flexible display. The display 180 may also be a
3D display.

The display 180 may be formed as a touch screen and thus
used as not only an output device but also an input device.

The audio output unit 185 receives a processed audio signal
from the controller 170 and outputs the received audio signal
as sound.

The power supply 190 supplies power to the broadcast
receiving apparatus 100. Particularly, the power supply 190
may supply power to the controller 170 which can be imple-
mented as a system on chip (SOC), the display 180 for dis-
playing animage, and the audio output unit 185 for outputting
sound.

To this end, the power supply 190 may include a converter
(not shown) for converting alternating current (AC) power
into direct current (DC) power. For example, if the display
180 is formed as a liquid crystal panel having a plurality of
backlight lamps, the power supply 190 may further include an
inverter (not shown) capable of performing pulse width
modulation (PWM) for luminance change or dimming driv-
ing.

The camera 195 may capture an image of the user and
transmit the captured image to the controller 170 ofthe broad-
cast receiving apparatus 100. Although one camera 195 is
illustrated in FIG. 1A, a plurality of cameras may beused. The
camera 195 may be a 2D camera or a 3D camera.

The remote controller 200 transmits user input to the user
input interface 150. To this end, the remote controller 200
may use communication standards such as RF, IR, Bluetooth,
UWB, ZigBee, etc.

In addition, the remote controller 200 may receive a video,
audio, or data signal from the user input interface 150 and
output the received signal as an image, sound, or vibration.

The block diagram of the broadcast receiving apparatus
100 illustrated in FIG. 2 is an embodiment of the present
invention. Depending upon the specifications of the broadcast
receiving apparatus 100 in actual implementation, the broad-
cast receiving apparatus 100 may include fewer components
or more components than those illustrated in FIG. 2. That is,
two or more components of the broadcast receiving apparatus
100 may be combined into a single component or a single
component thereof may be separated into two or more com-
ponents. The functions of the components are provided only
to describe embodiments of the present invention and do not
limit the scope of the invention.

The broadcast receiving apparatus 100 may receive a
broadcast image through the network interface 130 or the
external device interface 135 and reproduce the broadcast
image, without using the tuner 110 and the demodulator 120
illustrated in FIG. 2.

FIG. 3 is a block diagram of the controller 170 of FIG. 2.
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Referring to FIG. 3, the controller 170 may include a
demultiplexer 310, a video processor 320, a processor 330, an
OSD generator 340, a mixer 350, a frame rate converter
(FRC) 355, and a formatter 360. The controller 170 may
further include an audio processor (not shown) and a data
processor (not shown).

The demultiplexer 310 demultiplexes an input stream. For
example, the demultiplexer 310 may demultiplex an MPEG-2
TS into video, audio, and data signals. Here, the stream signal
input to the demultiplexer 310 may be received from the tuner
110, the demodulator 120, or the external device interface
135.

The video processor 320 may process the demultiplexed
video signal. To this end, the video processor 320 may include
a video decoder 325 and a scaler 335.

The video decoder 325 decodes the demultiplexed video
signal, and the scaler 335 scales the resolution of the decoded
video signal in such a manner that the video signal is display-
able on the display 180.

The video decoder 325 may operate based on various stan-
dards.

The video signal decoded by the video processor 320 is
input to the mixer 350.

The processor 330 may provide overall control to the
broadcast receiving apparatus 100 or the controller 170. For
example, the processor 330 may control the tuner 110 to tune
to an RF broadcast signal corresponding to a user-selected
channel or a pre-stored channel.

The processor 330 may control the broadcast receiving
apparatus 100 according to a user command received through
the user input interface 150 or according to an internal pro-
gram.

The processor 330 may control data transmission through
the network interface 130 or the external device interface 135.

The processor 330 may control operations of the demulti-
plexer 310, the video processor 320, and the OSD generator
340 of the controller 170.

The OSD generator 340 generates an OSD signal autono-
mously or according to user input. For example, the OSD
generator 340 may generate a signal for displaying various
types of information as graphic or text on a screen of the
display 180, according to a user input signal or a control
signal. The generated OSD signal may include various types
of data, for example, a user interface screen, menu screens,
widgets, icons, etc.

For example, the OSD generator 340 may generate a signal
for displaying captions of a broadcast image, or broadcast
information based on an EPG.

Since the OSD generator 340 generates an OSD signalor a
graphic signal, the OSD generator 340 may be referred to as
a graphic processor.

The mixer 350 may mix the OSD signal generated by the
OSD generator 340 with the decoded video signal processed
by the video processor 220. The mixed signal is provided to
the formatter 360. Since a decoded broadcast image signal or
an external input signal is mixed with an OSD signal, the OSD
may be overlapped with the broadcast image or the external
input image.

The FRC 355 may change the frame rate of an input image.
Alternatively, the FRC 355 may not change but constantly
maintain the frame rate of the input image.

The formatter 360 changes the format of the signal output
from the FRC 355 to be suitable for the display 180. For
example, the formatter 360 may convert a received signal into
an RGB data signal. The RGB data signal may be output as a
low voltage differential signal (LVDS) or a mini-LVDS.
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The formatter 360 may change the format of a 3D video
signal or convert a 2D image into a 3D image.

The audio processor (not shown) of the controller 170 may
process the demultiplexed audio signal. To this end, the audio
processor may include a variety of decoders.

The audio processor of the controller 170 may control the
bass, treble or volume of the audio signal.

The data processor (not shown) of the controller 170 may
process the demultiplexed data signal. For example, if the
demultiplexed data signal is a coded data signal, the data
processor may decode the data signal. The coded data signal
may be EPG information including broadcast information
indicating the start time, end time, etc. of broadcast programs
of each channel.

The block diagram of the controller 170 illustrated in FIG.
3 is an embodiment of the present invention. Depending upon
the specifications of the controller 170 in actual implementa-
tion, the controller 170 may include fewer components or
more components than those illustrated in FIG. 3.

Particularly, the FRC 355 and the formatter 360 may be
separated from the controller 170.

FIGS. 4 and 5 are diagrams illustrating various examples of
the platform architecture for the broadcast receiving appara-
tus 100 of FIG. 2.

A platform for the broadcast receiving apparatus 100 may
have OS-based software to implement the above-described
various operations.

Referring to FIG. 4, a platform for the broadcast receiving
apparatus 100 according to an embodiment of the present
invention may be a separate type and designed to separate a
legacy system platform 400 and a smart system platform 405.
An OS kernel 410 may be used commonly by the legacy
system platform 400 and the smart system platform 405.

The legacy system platform 400 may include a driver 420,
middleware 430, and an application layer 450 on the OS
kernel 410, and the smart system platform 405 may include a
library 435, a framework 440, and an application layer 455 on
the OS kernel 410.

The OS kernel 410 is the core of an OS. When the broadcast
receiving apparatus 100 is driven, the OS kernel 410 may
perform at least one of driving of hardware drivers, security
protection for hardware and processors in the broadcast
receiving apparatus 100, efficient management of system
resources, memory management, hardware interfacing by
hardware abstraction, multi-processing, and scheduling asso-
ciated with the multi-processing. The OS kernel 410 may
further perform power management, etc.

The hardware drivers of the OS kernel 410 may include, for
example, at least one of a display driver, a Wireless Fidelity
(Wi-Fi) driver, a Bluetooth driver, a USB driver, an audio
driver, a power manager, a binder driver, and amemory driver.

Furthermore, the hardware drivers of the OS kernel 410
may be drivers for hardware devices in the OS kernel 410, and
include a character device driver, a block device driver, and a
network device driver. The block device driver may need a
buffer for buffering as much data as a unit size because data is
transmitted in block units. The character device driver may
not need a buffer because data is transmitted in basic data
units, that is, in character units.

The OS kernel 410 may be implemented based on various
OSs such as Unix (Linux), Windows, etc. The OS kernel 410
may be a general-purpose open OS kernel which is usable in
other electronic devices.

The driver 420 is located between the OS kernel 410 and
the middleware 430, and drives devices in conjunction with
the middleware 430 for operation of the application layer 450.
For example, the driver 420 may include drivers for a micro-
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computer (micom), a display module, a graphic processing
unit (GPU), a frame rate converter (FRC), a general-purpose
input/output (GPIO) pin, a high-definition multimedia inter-
face (HDMI), a system decoder (or demultiplexer) (SDEC), a
video decoder (VDEC), an audio decoder (ADEC), a per-
sonal video recorder (PVR), an inter-integrated circuit (12C),
etc. These drivers operate in conjunction with the hardware
drivers of the OS kernel 410.

In addition, the driver 420 may further include a driver for
the remote controller 200 and, more particularly, a 3D point-
ing device to be described below. The 3D pointing device
driver may be included in the OS kernel 410 or the middle-
ware 430, instead of the driver 420.

The middleware 430 may be located between the OS kernel
410 and the application layer 450, and mediate data transmis-
sion and reception between different hardware devices or
different software programs. As such, the middleware 430
may provide standard interfaces, support various environ-
ments, and enable interaction between tasks with different
systems.

Examples of the middleware 430 of the legacy system
platform 400 may include Multimedia and Hypermedia infor-
mation coding Experts Group (MHEG) and Advanced Com-
mon Application Platform (ACAP) middleware related to
data broadcasting, Program and System Information Protocol
(PSIP) or System Information (SI) middleware related to
broadcast information, Digital Living Network Alliance
(DLNA) middleware related to peripheral device communi-
cation, etc.

The application layer 450 on the middleware 430 in the
legacy system platform 400 may include, for example, user
interface (UI) applications related to various menus of the
broadcast receiving apparatus 100. The application layer 450
on the middleware 430 may be edited according to user selec-
tion over a network. Using the application layer 450, a user
may enter a desired menu among various Uls by manipulating
the remote controller 210 while viewing a broadcast image.

The application layer 450 of the legacy system platform
400 may further include at least one of a TV guide applica-
tion, a Bluetooth application, a reservation application, a
digital video recorder (DVR) application, and a hotkey appli-
cation.

In the smart system platform 405, the library 435 may be
located between the OS kernel 410 and the framework 440,
and form the basis of the framework 440. For example, the
library 435 may include secure socket layer (SSL) as a library
related to security, WebKit as a library related to web engines,
c library (libc), media framework as a library related to media,
for example, a video format and an audio format, etc. The
library 435 may be written in C or C++. Also, the library 435
may be exposed to a developer through the framework 440.

The library 435 may include a runtime 437 having a core
Java library and a virtual machine (VM). The runtime 437
forms the basis of the framework 440 in conjunction with the
library 435.

The VM may be a virtual machine for allowing concurrent
execution of a plurality of instances, that is, multi-tasking. For
each application of the application layer 455, a VM may be
allocated and executed. In this case, for scheduling or inter-
connection between the instances, a binder driver (not shown)
of the OS kernel 410 may operate.

The binder driver and the runtime 437 may connect Java-
based applications and C-based libraries.

The library 435 and the runtime 437 may correspond to the
middleware 430 of the legacy system platform 400.

The framework 440 of the smart system platform 405
includes programs on which applications of the application
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layer 455 are based. The framework 440 is compatible with
any application and may allow reuse, movement, or exchange
of components. The framework 440 may include supporting
programs, programs for interconnecting different software
components, etc. For example, the framework 440 may
include a resource manager, an activity manager related to
activities of the applications, a notification manager, a content
provider for abstracting shared information among the appli-
cations, etc. The framework 440 may be written in Java.

The application layer 455 on the framework 440 includes a
variety of programs which are executable in and displayable
on the broadcast receiving apparatus 100. For example, the
application layer 455 may include a core application having at
least one of e-mail, short message service (SMS), calendar,
map, and browser. The application layer 455 may be written
in Java.

The applications of the application layer 455 may be cat-
egorized into user-undeletable applications 465 stored in the
broadcast receiving apparatus 100, and user-installable or
user-deletable applications 475 downloaded from an external
device or a network and stored in the broadcast receiving
apparatus 100.

Using the applications of the application layer 455, Internet
phone service, video on demand (VOD) service, web album
service, social networking service (SNS), location-based ser-
vice (LBS), map service, web browsing service, application
search service, etc. may be performed through network
access. In addition, various functions such as gaming and
scheduling may be performed by the applications.

Referring to FIG. 5, a platform for the broadcast receiving
apparatus 100 according to another embodiment of the
present invention may be an integrated type and include an
OS kernel 510, a driver 520, middleware 530, a framework
540, and an application layer 550.

The integrated-type platform of FIG. 5 is different from the
separate-type platform of FIG. 4 in that the library 435 is not
provided and the application layer 550 is formed as an inte-
grated layer. The driver 520 and the framework 540 corre-
spond to the driver 420 and the framework 440 of FIG. 4,
respectively.

The library 435 of FIG. 4 may be integrated into the
middleware 530. That is, the middleware 530 may include
both legacy system middleware and broadcast receiver sys-
tem middleware. As described before, the legacy system
middleware may include MHEG or ACAP middleware
related to data broadcasting, PSIP or ST middleware related to
broadcast information, DLNA middleware related to periph-
eral device communication, etc., and the broadcast receiver
system middleware may include SSL as a library related to
security, WebKit as a library related to web engines, libc,
media framework as a library related to media, etc. The
middleware 530 may further include the above-described
runtime.

The application layer 550 may include a menu-related
application, a TV guide application, a reservation application,
etc. as legacy system applications, and e-mail, SMS, calendar,
map, browser, etc. as broadcast receiver system applications.

The applications of the application layer 550 may be cat-
egorized into user-undeletable applications 565 stored in the
broadcast receiving apparatus 100, and user-installable or
user-deletable applications 575 downloaded from an external
device or a network and stored in the broadcast receiving
apparatus 100.

The above-described platforms of FIGS. 4 and 5 may be
used for general purposes in various electronic devices as
well as the broadcast receiving apparatus 100.



US 9,363,570 B2

13

The platforms of FIGS. 4 and 5 may be loaded in the
memory 140, the controller 170, or a separate processor (not
shown).

FIG. 6A is a diagram illustrating an operation method
using the first surface 201 of the remote controller 200 of FIG.
1B.

Referring to FIG. 6A, while the first surface 201 of the
remote controller 200 faces upward, a pointer 205 is dis-
played to correspond to motion of the remote controller 200.

FIG. 6A(a) illustrates that the pointer 205 corresponding to
the remote controller 200 is displayed at a certain location of
the display 180.

A user may move the remote controller 200 horizontally
and vertically (FIG. 6A(b)), and back and forth (FIG. 6 A(c)),
or rotate the remote controller 200. The pointer 205 displayed
on the display 180 of the broadcast receiving apparatus 100
moves to correspond to motion of the remote controller 200.
Since the pointer 205 moves according to the motion of the
remote controller 200 in a 3D space as illustrated in FIG. 6A,
the remote controller 200 may be referred to as a space remote
controller or a 3D pointing device.

FIG. 6 A(b) illustrates that, when the user moves the remote
controller 200 leftward, the pointer 205 displayed on the
display 180 of the broadcast receiving apparatus 100 corre-
spondingly moves leftward.

Information about motion of the remote controller 200
sensed by a sensor of the remote controller 200 is transmitted
to the broadcast receiving apparatus 100. The broadcast
receiving apparatus 100 may calculate a coordinate of the
pointer 205 based on the information about motion of the
remote controller 200. The broadcast receiving apparatus 100
may display the pointer 205 to correspond to the calculated
coordinate.

FIG. 6A(c) illustrates that, while a certain button of the
remote controller 200 is being pressed, a user moves the
remote controller 200 away from the display 180. As such, a
selected area of the display 180 corresponding to the pointer
205 may be zoomed in and enlarged. On the contrary, when
the user moves the remote controller 200 toward the display
180, the selected area of the display 180 corresponding to the
pointer 205 may be zoomed out and reduced in size. Other-
wise, when the remote controller 200 moves away from the
display 180, the selected area may be zoomed out and, when
the remote controller 200 moves toward the display 180, the
selected area may be zoomed in.

Alternatively, while the certain button of the remote con-
troller 200 is being pressed, horizontal or vertical motion of
the remote controller 200 may be ignored. That is, when the
remote controller 200 moves away from or toward the display
180, only back and forth motion of the remote controller 200
may be sensed and horizontal or vertical motion ofthe remote
controller 200 may be ignored. When the certain button of the
remote controller 200 is not pressed, only the pointer 205
moves according to horizontal or vertical motion of the
remote controller 200.

The speed and direction of the pointer 205 may correspond
to the speed and direction of the remote controller 200.

FIG. 6B is adiagram illustrating an operation method using
the second surface 251 of the remote controller 200 of FIG.
1C;

Referring to FIG. 6B, the second surface 251 of the remote
controller 200 faces upward, the first surface 201 faces down-
ward, and character keys of the remote controller 200 are
input.

For example, if a first alphabet key 281, a second alphabet
key 282, and a third alphabet key 282 among the character
keys are sequentially input, the remote controller 200 trans-
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mits corresponding key information to the broadcast receiv-
ing apparatus 100. As such, the broadcast receiving apparatus
100 may display corresponding text “abc” 715 on a display
window 710.

The characters “abc” may be correspondingly displayed on
the display 270 of the remote controller 200.

FIG. 7 is a block diagram of the remote controller 200 of
FIG. 1A.

Referring to FIG. 7, the remote controller 200 may include
a radio communication unit 820, a user input unit 830, a
sensor unit 840, an output unit 850, a power supply 860, a
memory 870, and a controller 880.

The radio communication unit 820 transmits and receives
signals to and from any one of the broadcast receiving appa-
ratuses according to the embodiments of the present inven-
tion. Among the broadcast receiving apparatuses according to
the embodiments of the present invention, for example, one
broadcast receiving apparatus 100 will be described.

In the current embodiment, the radio communication unit
820 may include an RF module 821 for transmitting and
receiving signals to and from the broadcast receiving appa-
ratus 100 according to the RF communication standard. The
radio communication unit 820 may further include an IR
module 823 for transmitting and receiving signals to and from
the broadcast receiving apparatus 100 according to the IR
communication standard.

In the current embodiment, the remote controller 200 may
transmit information about motion of the remote controller
200 to the broadcast receiving apparatus 100 through the RF
module 821.

The remote controller 200 may receive a signal from the
broadcast receiving apparatus 100 through the RF module
821. The remote controller 200 may transmit a command
related to power on/oft, channel selection, volume control,
etc. to the broadcast receiving apparatus 100 through the IR
module 823.

In the current embodiment, the user input unit 830 may
include an operation key input unit 832 for inputting opera-
tion keys, and a character key input unit 834 for inputting
character keys.

The operation key input unit 832 may include various
operation keys placed on the front surface 201 of the remote
controller 200 as described above in relation to FIG. 1B. For
example, the operation key input unit 832 may include the
power key 202, the home key 204, the search key 206, the
four-direction key 210, the wheel key 222, the back key 222,
the menu key 224, the volume key 230, the 3D key 235, the
channel key 240, etc.

The character key input unit 834 may include various char-
acter keys placed on the rear surface 251 of the remote con-
troller 200 as described above in relation to FIG. 1B. For
example, the character key input unit 834 may include the
number keys 262, the alphabet keys 264, etc.

A user may input a command for remotely controlling the
broadcast receiving apparatus 100 by manipulating the user
input unit 830. If the user input unit 230 includes hard keys,
the user may input a command related to the broadcast receiv-
ing apparatus 100 using the remote controller 200 by pushing
the hard keys. If the user input unit 230 includes a touch-
screen, the user may input a command related to the broadcast
receiving apparatus 100 using the remote controller 200 by
touching soft keys on the touchscreen. In addition, the user
input unit 830 may include a variety of input means to be
manipulated by the user, for example, a scroll key, a jog key,
etc., and the current embodiment does not limit the scope of
the present invention.



US 9,363,570 B2

15

The sensor unit 840 may sense and output motion infor-
mation of the remote controller 200. To this end, the sensor
unit 840 may include a gyro sensor 841 or an acceleration
sensor 843.

The gyro sensor 841 may sense information about the
direction of the remote controller 200. For example, the gyro
sensor 841 may sense information about the direction of the
remote controller 200 on X, y, and z axes.

The acceleration sensor 843 may sense information about
the speed of the remote controller 200. For example, the
acceleration sensor 843 may sense information about the
speed of the remote controller 200 on X, y, and z axes.

The sensor unit 840 may further include a distance mea-
suring sensor for sensing distance information from the dis-
play 180.

The motion information output from the sensor unit 840
may include the information about the direction of the remote
controller 200, which is sensed by the gyro sensor 841, and
the information about the speed of the remote controller 200,
which is sensed by the acceleration sensor 843, and further
include the distance information.

The output unit 850 may output an A/V signal correspond-
ing to manipulation of the user input unit 830 or a signal
transmitted from the broadcast receiving apparatus 100. The
user may recognize whether the user input unit 830 is manipu-
lated or whether the broadcast receiving apparatus 100 is
controlled, based on the A/V signal output from the output
unit 850.

For example, the output unit 850 may include a light emit-
ting diode (LED) module 851 for producing light when the
user input unit 830 is manipulated or a signal is transmitted to
or received from the broadcast receiving apparatus 100
through the radio communication unit 820, a vibration mod-
ule 853 for generating vibrations, an audio output module 855
for outputting sound, or a display module 857 for displaying
an image.

The power supply 860 supplies power to the remote con-
troller 200. If the remote controller 200 does not move for a
certain period of time, the power supply 860 may cut off
supply of power to the remote controller 200 to save power.
The power supply 860 may resume supply of power when a
certain key of the remote controller 200 is manipulated.

The memory 870 may store various programs and applica-
tion data for controlling or operating the remote controller
200. The remote controller 200 may wirelessly transmit and
receive signals to and from the broadcast receiving apparatus
100 in a certain frequency band through the RF module 821.
The controller 880 of the remote controller 200 may store
information about the frequency band used to wirelessly
transmit and receive signals between the remote controller
200 and the broadcast receiving apparatus 100 paired to the
remote controller 200, in the memory 870 and then refer to
this information later.

The controller 880 provides overall control to the remote
controller 200.

The controller 880 may transmit key manipulation infor-
mation of the user input unit 830 or motion information of the
remote controller 200 sensed by the sensor unit 840, to the
broadcast receiving apparatus 100 through the radio commu-
nication unit 820.

The broadcast receiving apparatus 100, more particularly,
the user input interface 150 receives the key manipulation
information or the motion information. To this end, the user
input interface 150 may include a radio communication unit
811.
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The radio communication unit 811 may include an RF
module 812 for RF communication with the remote controller
200, and an IR module 813 for IR communication with the
remote controller 200.

The user input interface 150 may further include a coordi-
nate calculator 815 for calculating a coordinate of a pointer
using the motion information of the remote controller 200.

The coordinate of the pointer may be calculated by the
controller 170 instead of the coordinate calculator 815. To this
end, the user input interface 150 may transfer the motion
information of the remote controller 200 to the controller 170.

FIG. 8 is a flowchart of a method for operating the broad-
cast receiving apparatus 100, according to an embodiment of
the present invention, and FIGS. 9 to 17 are diagrams referred
to for describing the method of FIG. 8.

Referring to FIG. 8, the broadcast receiving apparatus 100
accesses an electronic device that stores home screen infor-
mation (S810).

The broadcast receiving apparatus 100 may be connected
to the electronic device due to input of an electronic device
connection command. Here, the electronic device may be an
adjacent mobile device.

For example, FIG. 12(a) illustrates that a mobile device
600c approaches the broadcast receiving apparatus 100
within a certain distance to perform tagging. As such, the
broadcast receiving apparatus 100 may be connected to the
mobile device 600¢ through NFC using the network interface
130.

As another example, as illustrated in FIG. 11C, the broad-
castreceiving apparatus 100 may be connected to a server 700
via a network 1107. For example, when specific user log-in
information for the server 700 is input, the broadcast receiv-
ing apparatus 100 may be connected to the server 700 through
wired or wireless communication using the network interface
130.

The home screen information stored in the electronic
device may be home screen information used by the elec-
tronic device. Alternatively, home screen information used by
another electronic device may be stored in the electronic
device connected to the broadcast receiving apparatus 100.

For example, when the mobile device 600¢ approaches the
broadcast receiving apparatus 100 within a certain distance to
perform tagging as illustrated in FIG. 12(a), the mobile
device 600c¢ may store home screen information for a user of
the mobile device 600c.

As another example, when the broadcast receiving appa-
ratus 100 is connected to the server 700 via the network 1107
due to specific user log-in information of the broadcast
receiving apparatus 100 as illustrated in FIG. 11C, the server
700 may store home screen information of a mobile device
600a used by a specific user. As will be described below, the
server 700 may transmit the home screen information of the
mobile device 600a used by the specific user, to the broadcast
receiving apparatus 100.

The home screen information may include a background
image and a plurality of execution items. For example, FIG.
10(a) illustrates that a main home screen 1010 is displayed on
a mobile device 600a as the home screen information. The
main home screen 1010 of FIG. 10(¢) may include a back-
ground image 1011 and a plurality of application items 1012.
While the main home screen 1010 is being displayed on the
mobile device 600qa as illustrated in FIG. 10(a), if a screen
switch command is received, screens may be switched and a
first sub home screen including another background image
and additional application items may be displayed. Then,
another sub home screen may be displayed according to user
settings and input.



US 9,363,570 B2

17

In this specification, the home screen information may
include the main home screen 1010 including the background
image 1011 and the application items 1012 as illustrated in
FIG. 10(a), and a sub home screen (not shown) including
another background image and additional application items.

Since the home screen information includes a background
image and a plurality of execution items, the home screen
information may be referred to as home launcher information
or home screen launcher information. In the following
description, the term ‘home screen information’ is used for
simplicity.

Then, the broadcast receiving apparatus 100 receives the
home screen information from the connected electronic
device (S820).

For example, when the mobile device 600c¢ and the broad-
cast receiving apparatus 100 are connected to each other
through NFC as illustrated in FIG. 12(a), the network inter-
face 130 of the broadcast receiving apparatus 100 may receive
the home screen information of the mobile device 600c¢ using
an NFC module.

To receive the home screen information, the mobile device
600c may be in an external transfer mode for transmitting its
home screen information outside the mobile device 600c.
When the mobile device 600c¢ is in an external transfer mode,
the home screen information for the user of the mobile device
600c is stored in an NFC module of the mobile device 600c.
When tagging is performed between the mobile device 600¢
and the broadcast receiving apparatus 100, the network inter-
face 130 of the broadcast receiving apparatus 100 may receive
the home screen information of the mobile device 600c
through the NFC module.

As another example, when the broadcast receiving appa-
ratus 100 is connected to the server 700 due to the specific
user log-in information as illustrated in FIG. 11C, the network
interface 130 of the broadcast receiving apparatus 100 may
receive the home screen information of the mobile device
600a used by the specific user, which is stored in the server
700.

To receive the home screen information, the mobile device
600a used by the specific user may enter an external transfer
mode as illustrated in FIG. 11B. As such, the mobile device
600a used by the specific user may transmit the home screen
information of the mobile device 6004 to the server 700 via a
network 1105. When the broadcast receiving apparatus 100 is
connected to the server 700 due to the specific user log-in
information as illustrated in FIG. 11C, the broadcast receiv-
ing apparatus 100 may receive the home screen information
of the mobile device 600a via the network 1107 from the
server 700.

Then, the broadcast receiving apparatus 100 scales at least
one of the background image and the execution items of the
home screen information (S830).

The controller 170 of the broadcast receiving apparatus
100 may scale at least one of the background image and the
execution items of the home screen information received
through the network interface 130.

For example, when a home screen is received, if informa-
tion about an electronic device in which the home screen is
used, more particularly, screen setting information of the
electronic device, is also received, the controller 170 of the
broadcast receiving apparatus 100 may scale at least one of
the background image and the execution items of the received
home screen information in consideration of screen setting
information of the broadcast receiving apparatus 100 and the
screen setting information of the electronic device. Prefer-
ably, the controller 170 may scale both the background image
and the execution items.
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Here, the screen setting information may include at least
one of resolution information, landscape mode/portrait mode
information, aspect ratio information, and width and height
information.

Scaling of a home screen may include at least one of
changing of an aspect ratio of the home screen, switching
between a landscape mode and a portrait mode of the home
screen, and resizing of a background image, execution item
images, or text in the home screen.

The scaling of the home screen may further include scaling
of'only a part of the background image of the home screen, or
scaling of only a few of the execution items of the home
screen.

The scaling may be performed optionally according to user
input. Furthermore, a part of the home screen may be sepa-
rated according to user settings and only the separated part
may be scaled.

Then, the broadcast receiving apparatus 100 displays a
home screen including the scaled background image or
execution items (S840).

The controller 170 of the broadcast receiving apparatus
100 controls the display 180 to display the home screen
including the scaled background image or execution items.

For example, as illustrated in FIG. 10(5), a home screen
1020 scaled from the main home screen 1010 of the mobile
device 6005 of FIG. 10(a) may be displayed on the display
180 of the broadcast receiving apparatus 100.

As such, a home screen used by a specific user may be
shared among a plurality of electronic devices and thus user
convenience may be improved.

Particularly, since a home screen of'a mobile device may be
used as a home screen of a broadcast receiving apparatus
(e.g., TV), auser may use the broadcast receiving apparatus as
if the user uses the mobile device.

Ifa shared home screen display command is received while
a certain image is being displayed, the home screen may be
displayed. In this case, if there are a plurality of home screens,
a home screen related to the displayed image may be dis-
played. For example, if a shared home screen display com-
mand is received while a sport image is being viewed, a home
screen including the sport image or a home screen including
an execution item related to sports may be selected and dis-
played among a plurality of home screens.

Meanwhile, a home screen may be displayed together with
a broadcast image. As such, at least one of the broadcast
image and the scaled home screen may be displayed translu-
cently.

Alternatively, only a part of the scaled home screen may be
displayed. For example, only a part of the scaled home screen
may be displayed together with the broadcast image accord-
ing to user input. As such, the part of the scaled home screen
may be checked briefly while viewing the broadcast image.

A detailed description is now given of the method of FIG.
8 with reference to FIGS. 9 to 17.

FIG. 9 illustrates an example of a home screen shared
between a mobile device and the broadcast receiving appara-
tus 100.

FIG. 9(a) illustrates a home screen 910 of the first mobile
device 600a used by a first user (for example, father). The
home screen 910 may include a background image 911 and a
plurality of execution items 912. Although not marked with
reference numerals in FIG. 9(a), the execution items 912
include a folder item, a music item, an Internet item, an image
item, a messenger item, a camera item, and a video item.
When one of these execution items 912 is selected, a corre-
sponding operation may be performed.
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FIG. 9(b) illustrates a home screen 920 of the broadcast
receiving apparatus 100 (e.g., TV) used by the first user,
which is scaled, for example, enlarged from the home screen
910 of FIG. 9(a).

A home screen may be shared between the first mobile
device 600a and the broadcast receiving apparatus 100
through one-to-one data sharing due to, for example, NFC, or
via an external server, as described above.

Specifically, the home screen 920 FIG. 9(5) may include an
enlarged background image 921 and a plurality of enlarged
execution items 922 compared to FIG. 9(a).

Meanwhile, due to a difference in resolution between a
mobile device and the broadcast receiving apparatus 100, a
difference in processing speed or processable data between
execution items, whether an execution item supports various
resolutions, etc., an item executable in the mobile device may
not be executable in the broadcast receiving apparatus 100.

In this case, the controller 170 of the broadcast receiving
apparatus 100 may determine inexecutable items among
execution items of received home screen information, and
control the determined inexecutable items to be displayed
distinguishably from other items when a home screen is dis-
played.

Here, the distinguishable displaying may include display-
ing the inexecutable items as disabled items, displaying the
executable items as enabled items, or a combination thereof.
Alternatively, the distinguishable displaying may include
highlighting or not displaying the inexecutable items.

FIG. 9(b) illustrates that objects 932, 934, 936, and 938
indicating that the folder item, the music item, the Internet
item, and the image item among a plurality of execution items
are inexecutable are displayed near the corresponding items.
As such, a user may easily check inexecutable items when a
home screen is shared.

FIG. 10 illustrates another example of a home screen
shared between a mobile device and the broadcast receiving
apparatus 100.

FIG. 10(a) illustrates a home screen 1010 of the second
mobile device 6005 used by a second user (for example, son).
Thehome screen 1010 may include a background image 1011
and a plurality of execution items 1012. A plurality of appli-
cation items are illustrated as the execution items 1012 in
FIG. 10(a).

FIG. 10(b) illustrates a home screen 1020 of the broadcast
receiving apparatus 100 (e.g., TV) used by the second user,
which is scaled, for example, enlarged from the home screen
1010 of FIG. 10(a).

A home screen may be shared between the second mobile
device 6005 and the broadcast receiving apparatus 100
through one-to-one data sharing due to, for example, NFC, or
via an external server, as described above.

Specifically, the home screen 1020 FIG. 10(b) may have an
enlarged background image 1021 and a plurality of enlarged
execution items 1022 compared to FIG. 10(a).

Meanwhile, although not shown in FIG. 10, similarly to
FIG. 9, due to a difference in resolution between a mobile
device and the broadcast receiving apparatus 100, a difter-
ence in processing speed or processable data between execu-
tion items, whether an execution item supports various reso-
Iutions, etc., an item executable in the mobile device may not
be executable in the broadcast receiving apparatus 100.

In this case, the controller 170 of the broadcast receiving
apparatus 100 may determine inexecutable application items
among execution items of received home screen information,
and control the determined inexecutable application items to
be highlighted or not displayed when a home screen is dis-
played.
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FIG. 11 illustrates an example of a method for sharing a
home screen between a mobile device and the broadcast
receiving apparatus 100.

Like FIG. 9(a), FIG. 11A illustrates a home screen 910 of
the mobile device 6004 of the first user.

When a home screen share mode command or a home
screen external transfer mode command input by the first user
is received, the mobile device 600a may display an object
1110 indicating to transmit the home screen 910 to the server
700, and transmit home screen information to the server 700,
as illustrated in FIG. 11B.

FIG. 11C illustrates an object 1120 indicating to enter a
home screen receive mode is displayed on the broadcast
receiving apparatus 100 when a home screen receive mode
command is received according to user input.

In the home screen receive mode, if a user is not logged in
the server 700, a user account selection screen 1130 may be
displayed as illustrated in FIG. 11D.

The user account selection screen 1130 in this case may
include a plurality ofuser account items 1132, 1134, and 1135
for the server 700 as illustrated in FIG. 11D. If the user
account item 1134 of'the first user (e.g., father@mail.com) is
selected, log-in information (e.g., ID and password) of the
first user may be transmitted to the server 700, and the broad-
cast receiving apparatus 100 may be connected to the server
700.

Then, the broadcast receiving apparatus 100 connected to
the server 700 may select and receive the home screen 910
corresponding to the logged-in first user.

FIG. 11D illustrates that the remote controller 200 is used
to select one of the user account items 1132, 1134, and 1135.
For example, any one of the user account items 1132, 1134,
and 1135 may be focused and selected according to direction
key input, touch input, motion input, etc.

Unlike FIG. 11D, the user account selection screen 1130
may include user account items for the broadcast receiving
apparatus 100. In this case, the user account items for the
broadcast receiving apparatus 100 may be associated with the
user account items 1132, 1134, and 1135 for the server 700 in
advance. As such, when one of the user account items for the
broadcast receiving apparatus 100 is selected, log-in infor-
mation of a user corresponding to the selected user account
item may be transmitted directly to the server 700 without
selecting one of the user account items 1132, 1134, and 1135
for the server 700, and thus the broadcast receiving apparatus
100 may be connected to the server 700.

FIG. 11E illustrates that a home screen 920 which is scaled,
for example, enlarged from the home screen 910 of FIG. 11A
is displayed on the broadcast receiving apparatus 100 (e.g.,
TV). The enlarged home screen 920 is a screen enlarged from
thehome screen 910 of the mobile device 600a of the first user
(e.g., father).

If a few items of the enlarged home screen 920 are inex-
ecutable in the broadcast receiving apparatus 100 (e.g., TV),
the inexecutable items may be highlighted.

FIG. 11E illustrates that objects 932, 934, 936, and 938
indicating that a folder item, a music item, an Internet item,
and an image item among a plurality of execution items are
inexecutable are displayed near the corresponding items. As
such, a user may easily check inexecutable items when a
home screen is shared.

FIG. 12 illustrates another example of a method for sharing
a home screen between a mobile device and the broadcast
receiving apparatus 100.

FIG. 12(a) illustrates that, while a home screen 1210 is
being displayed on the third mobile device 600¢ used by a
third user (e.g., mother), the third mobile device 600c



US 9,363,570 B2

21

approaches the broadcast receiving apparatus 100 within a
certain distance to perform tagging.

In this case, the third mobile device 600c may enter a home
screen share mode. As such, home screen information of the
third mobile device 600c may be transmitted to the broadcast
receiving apparatus 100 through NFC.

FIG. 12(b) illustrates that a user account for the server 700
is selected on the broadcast receiving apparatus 100.

Similarly to FIGS. 11A to 11E, when the third mobile
device 600c used by the third user (e.g., mother) enters a
home screen share mode, the third mobile device 600¢ may
transmit the home screen 1210 of the third mobile device
600c to the server 700.

In this state, if the user account item 1135 of the third user
(e.g., mather@mail.com) for the server 700 is selected on the
broadcast receiving apparatus 100 as illustrated in FIG. 12(5),
the broadcast receiving apparatus 100 may be connected to
the server 700 to correspond to the selected user account item
1135, and receive the home screen 1210 from the server 700.

FIG. 12(c) illustrates that a home screen 1220, which is
scaled, for example, enlarged from that of FIG. 12(a) after
home screen sharing is performed as illustrated in FIG. 12(a)
or FIG. 12(b), is displayed on the broadcast receiving appa-
ratus 100 (e.g., TV) used by the third user. The enlarged home
screen 1220 may include an enlarged background image 1221
and a plurality of enlarged application items 1222 compared
to FIG. 12(a).

Inthis case, although not shown in FIG. 12(c), inexecutable
application items may be displayed distinguishably from
other items.

FIG. 13 illustrates another example of a home screen
shared between a mobile device and the broadcast receiving
apparatus 100.

Referring to FIG. 13, the mobile device 6005 and the
broadcast receiving apparatus 100, which are used by the
second user, may share a home screen.

A home screen 1320 of the broadcast receiving apparatus
100 of FIG. 13 enlarges a background image 1311 and a
plurality of application items 1312 of a home screen 1310 of
the mobile device 6005. Specifically, application icons of the
application items 1312, text indicating application names,
etc. may be enlarged.

A few of the application items 1312 executable in the
mobile device 6005 may be inexecutable in the broadcast
receiving apparatus 100 (e.g., TV. In this case, the user may be
induced to download TV application items the same as or
similar to the inexecutable application items.

The home screen 1320 ofthe broadcast receiving apparatus
100 of FIG. 13 may further include downloadable items 1332,
1334, and 1336, and recommended items 1342 and 1344.

The downloadable items 1332, 1334, and 1336 are TV
application items downloadable from the server 700 or the
like, and may correspond to the mobile device application
items inexecutable in TV.

The recommended items 1342 and 1344 are TV applica-
tion items downloadable from the server 700 or the like, and
may be TV application items similar to the mobile device
application items inexecutable in TV.

As such, application items used by a mobile device may be
shared with the broadcast receiving apparatus 100, applica-
tion items unusable in TV may be replaced with the same or
similar application items for broadcast receiving apparatuses,
and thus user convenience may be improved.

FIG. 14 illustrates another example of a home screen
shared between a mobile device and the broadcast receiving
apparatus 100.
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When the broadcast receiving apparatus 100 is used by the
second user, the second user may be logged in automatically
using the camera 195, or according to additional selection of
a user account. In this case, the logging in may include log-
ging in the broadcast receiving apparatus 100 and logging in
the server 700.

If the second user sets viewing information to be shared
when a content image such as a broadcast image is viewed on
the broadcast receiving apparatus 100, the viewing informa-
tion may be transmitted to the server 700.

As such, the server 700 may collect viewing information
from users of a plurality of broadcast receiving apparatuses
and calculate viewer ratings or the like. In addition, the server
700 may analyze a viewing pattern of each user and recom-
mend contents suitable for the user.

As illustrated in FIG. 14, the recommended contents may
be displayed when a home screen is shared.

Similarly to FIG. 13, FIG. 14 illustrates that a home screen
1420 of the broadcast receiving apparatus 100 enlarges the
background image 1311 and the application items 1312 of the
home screen 1310 of the mobile device 6005.

A few of the application items 1312 executable in the
mobile device 6005 may be inexecutable in the broadcast
receiving apparatus 100 (e.g., TV. As illustrated in FIG. 14,
the display 180 of the broadcast receiving apparatus 100 may
replace the inexecutable application items with recom-
mended video items 1432, 1434, and 1436, recommended
game items 1442 and 1444, a recommended application item
1446, etc. As such, a user may easily download contents
suitable for a viewing pattern of the user.

In FIGS. 13 and 14, when a shared home screen is dis-
played on the broadcast receiving apparatus 100, items inex-
ecutable in the broadcast receiving apparatus 100 may be
replaced with message items provided by the server 700 or the
mobile device 600. The message items provided by the server
700 or the mobile device 600 may include, for example, a
notification message, a schedule message associated with a
scheduler, etc. set by the mobile device 600.

Alternatively, these message items may be displayed addi-
tionally instead of replacing the inexecutable items. That is,
while a shared home screen is being displayed on the broad-
cast receiving apparatus 100, when a set time comes, a noti-
fication message may be received from the server 700 and
displayed on an additional message display window. In this
case, the message display window may be overlapped with
the displayed home screen.

On the contrary, a notification message, a schedule mes-
sage associated with a scheduler, etc. set by the broadcast
receiving apparatus 100 may be transmitted to the server 700.
Broadcast viewing reservation information, etc. set by the
broadcast receiving apparatus 100 may also be transmitted to
the server 700. The message, information, etc. transmitted to
the server 700 may be transmitted to a mobile device used by
the same user. As such, a user may easily check a message,
information, etc. set by another device, using a mobile device.

FIG. 15 illustrates that home screens for a plurality of users
are displayed on the broadcast receiving apparatus 100.

In a home screen receive mode of the broadcast receiving
apparatus 100, ifa user is not logged in the server 700, the user
account selection screen 1130 may be displayed as illustrated
in FIG. 15(a). In this case, a plurality of user accounts may be
selected.

FIG. 15(a) illustrates that a user account of the second user
(e.g., son) and a user account of the third user (e.g., mother)
are selected.

Thus, the broadcast receiving apparatus 100 may be con-
nected to the server 700 using the user account of the second
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user (e.g., son) and the user account of the third user (e.g.,
mother) and receive home screen information for the second
user (e.g., son) and home screen information for the third user
(e.g., mother) together from the server 700.

As such, the display 180 of the broadcast receiving appa-
ratus 100 may display a home screen 1520 for the second user
(e.g., son) and a home screen 1510 for the third user (e.g.,
mother) together as illustrated in FIG. 15(b). Although the
home screens 1510 and 1520 are displayed in different
regions in FIG. 15(5), the two home screens 1510 and 1520
may be overlapped with each other. As such, a user may easily
check a plurality of pieces of home screen information.

FIG. 16 illustrates an example of setting authority of a
plurality of user accounts of the broadcast receiving apparatus
100.

Referring to FIG. 16, to select a user account, the user
account selection screen 1130 may be displayed. FIG. 16(a)
illustrates that a user account of the third user (e.g., mother) is
selected.

Thus, as illustrated in FIG. 16(b), an authority setting
screen 1610 for a plurality of user accounts may be displayed.
Inthis case, an object 1612 indicating that the third user (e.g.,
mother) is logged in may be displayed.

The authority setting screen 1610 may include an authority
setting item 1614 for a plurality of user accounts, and specific
settings 1616 for each user account.

In FIG. 16(b), the specific settings 1616 include “No
watching TV after 12:00” and “No game after 10:00” for the
second user (e.g., son), and “No watching TV after 2:00” for
the first user (e.g., father).

As such, authority of each user for the broadcast receiving
apparatus 100 may be set.

Although not shown in FIG. 16, the third user (e.g., mother)
is a master user and may execute all functions related to the
broadcast receiving apparatus 100.

FIG. 17 illustrates that a user having master setting author-
ity among users of the broadcast receiving apparatus 100
views information of other users.

If the first user (e.g., father) and the second user (e.g., son)
agree on a monitoring function in advance, as illustrated in
FIG.17,acalllog screen 1712 of the mobile device 6005 used
by the second user (e.g., son) and a messenger screen 1722 of
the mobile device 600a used by the first user (e.g., father) may
be shared with the server 700 or directly with the broadcast
receiving apparatus 100.

When the third user (e.g., mother) using the broadcast
receiving apparatus 100 selects a monitoring mode, the
broadcast receiving apparatus 100 may enter the monitoring
mode and receive the messenger screen 1722 and the call log
screen 1712 from the server 700 or directly from the mobile
device 6004 and the mobile device 6005.

Then, the broadcast receiving apparatus 100 may scale the
received messenger screen 1722 and the call log screen 1712,
and display a scaled messenger screen 1720 and a call log
screen 1710 together on the display 180. Although the scaled
messenger screen 1720 and the call log screen 1710 are dis-
played in different regions in FIG. 17, the messenger screen
1720 and the call log screen 1710 may be overlapped with
each other. As such, a user may easily check screen informa-
tion of a mobile device of each user.

FIG. 18 is a flowchart of a method for operating the broad-
cast receiving apparatus 100, according to another embodi-
ment of the present invention, and FIGS. 19 to 21 are dia-
grams referred to for describing the method of FIG. 18.

Referring to FIG. 18, the broadcast receiving apparatus 100
displays a broadcast image (S1810).
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The broadcast receiver 105 of the broadcast receiving
apparatus 100 receives a broadcast signal, and the controller
170 controls the display 180 to display a broadcast image
processed based on the broadcast signal.

FIG. 19A illustrates that a certain broadcast image 1910 is
displayed on the display 180 of the broadcast receiving appa-
ratus 100.

Then, the broadcast receiving apparatus 100 transmits
viewing information of the broadcast image to the server 700
(S1820). If the broadcast receiving apparatus 100 is in a
broadcast image viewing information share mode, the net-
work interface 130 transmits viewing information of the
broadcast image which is currently viewed, to the server 700.

Here, the viewing information of the broadcast image may
include channel information, program information, a viewing
time, etc. of the broadcast image. User information a user who
is watching the broadcast image may also be transmitted. The
user information may be transmitted to the server 700 if the
user is logged in the broadcast receiving apparatus 100. The
user may be logged in based on an image captured by the
camera 195, or using a user account selection screen, as
described above.

FIG. 19A illustrates that, while a certain broadcast image
1910 is being displayed on the display 180 of the broadcast
receiving apparatus 100, viewing information Infl of the
broadcast image 1910 is transmitted to the server 700.

The server 700 may generate recommended content infor-
mation Inf2 including applications, news, recommended vid-
eos, etc. related to the broadcast image 1910, based on the
viewing information Infl received from the broadcast receiv-
ing apparatus 100. Then, the server 700 may transmit the
recommended content information Inf2 to the broadcast
receiving apparatus 100.

Thus, the broadcast receiving apparatus 100 receives the
recommended content information Inf2 related to the viewing
information Infl from the server 700 (S1830).

FIG. 19B illustrates that the network interface 130 of the
broadcast receiving apparatus 100 receives the recommended
content information Inf2 including applications, news, rec-
ommended videos, etc., from the server 700.

Then, the broadcast receiving apparatus 100 displays rec-
ommended contents together with the broadcast image
(S1840).

The controller 170 of the broadcast receiving apparatus
100 processes the received recommended content informa-
tion Inf2 and controls the display 180 to display the recom-
mended content information Inf2.

In this case, recommended content information 1920 cor-
responding to the recommended content information Inf2 and
including a recommended application item 1922, a related
news item 1924, and a recommended video item 1926 may be
displayed on the display 180 together with the broadcast
image 1910.

Particularly, if a recommended content information dis-
play command is received according to user input, the rec-
ommended content information 1920 may be displayed on an
edge region, which is less critical, so as not to disturb viewing
of the broadcast image 1910.

Alternatively, unlike FIG. 19B, recommended content
information 1930 may be displayed on the mobile device
600a used by a user who is watching the broadcast receiving
apparatus 100.

FIG. 19C illustrates that, when the first user (e.g., father) is
logged in the broadcast receiving apparatus 100 and watches
the broadcast image 1910 on the broadcast receiving appara-
tus 100, the recommended content information 1930 is dis-
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played onthe mobile device 600a ofthe first user (e.g., father)
not to disturb viewing of the broadcast image 1910.

In this case, the mobile device 600a may receive the rec-
ommended content information Inf2 for the first user from the
server 700, and thus display the recommended content infor-
mation 1930 including a recommended application item
1932, a related news item 1934, and a recommended video
item 1936.

The recommended content information 1930 displayed on
the mobile device 600a may be reduced from the recom-
mended content information 1930 displayed on the broadcast
receiving apparatus 100 of FIG. 19B.

FIG. 20 is similar to FIG. 19 and illustrates that, while a
broadcast image 2010 is being viewed using the broadcast
receiving apparatus 100, information about locations, actors/
actresses, and products related to the broadcast image 2010 is
displayed on the mobile device 600c.

Although not shown in FIG. 20, similarly to FIG. 19, if the
broadcast receiving apparatus 100 is in a product recommend
mode related to the broadcast image 2010, viewing informa-
tion of the broadcast image 2010 may be transmitted to the
server 700 and the information about locations, actors/ac-
tresses, and products related to the broadcast image 2010 may
be transmitted from the server 700 to the broadcast receiving
apparatus 100 or the mobile device 600c. In this case, the
mobile device 600c may be a mobile device of the third user
using the broadcast receiving apparatus 100.

As such, the mobile device 600c may display recom-
mended content information 2030 including a related loca-
tion item 2032, a related product item 2034, and a related
actor/actress item 2036.

FIG. 21 is similar to FIG. 20 and illustrates that, while the
broadcast image 2010 is being viewed using the broadcast
receiving apparatus 100, an SMS message, a notification
message, etc. received by the mobile device 600c¢ is displayed
on the broadcast receiving apparatus 100.

Although not shown in FIG. 21, similarly to FIG. 19, if a
message share mode is set between the broadcast receiving
apparatus 100 and the mobile device 600¢ used by the third
user, an SMS message, a notification message, etc. may be
transmitted from the mobile device 600c¢ or the server 700, to
the broadcast receiving apparatus 100.

Specifically, FIG. 21 illustrates that the mobile device 600¢
displays a message screen including an SMS message 2132,
a schedule notification message 2134, and a messenger mes-
sage 2136.

Thus, as illustrated in FIG. 21, the broadcast receiving
apparatus 100 may display a message 2120 including an SMS
message, a notification message, a messenger message, etc.,
together with the broadcast image 2010.

Although FIGS. 19A to 21 illustrate transmission of view-
ing information of a broadcast image and display of recom-
mended contents in a case when a single user is logged in the
broadcast receiving apparatus 100, the above description may
be extended to a case when a plurality of users are logged in
the broadcast receiving apparatus 100, as illustrated in FIG.
15.

For example, ifthe second user (e.g., son) and the third user
(e.g., mother) are logged in the broadcast receiving apparatus
100 as illustrated in FIG. 15(a), the broadcast receiving appa-
ratus 100 may transmit viewed broadcast image information
and user information together to the server 700.

The server 700 may select recommended contents in con-
sideration of a viewing history of each user as well as the
broadcast image information currently viewed by the user,
and transmit recommended content information for each user
to the broadcast receiving apparatus 100.
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As such, the broadcast receiving apparatus 100 may dis-
play the received recommended content information together
with a broadcast image for each user.

The recommended content information for each user may
be transmitted to the corresponding mobile device 6005 or
600c¢ in addition to the broadcast receiving apparatus 100. As
such, each user may easily check recommended contents
suitable for a broadcast image currently viewed by the user or
a viewing history of the user, on the mobile device 6005 or
600c of the user.

FIG. 22 is a flowchart of a method for operating the broad-
cast receiving apparatus 100, according to another embodi-
ment of the present invention, and FIGS. 23 A to 28 are dia-
grams referred to for describing the method of FIG. 22.

Referring to FIG. 22, the broadcast receiving apparatus 100
receives a home screen display command from a mobile
device 600 (S2210). Then, the broadcast receiving apparatus
100 receives user information from the mobile device 600
(S2220). Then, the broadcast receiving apparatus 100 dis-
plays a home screen for a user of the mobile device 600
among a plurality of home screens based on the home screen
display command and the user information (S2230).

The network interface 130 or the user input interface 150 of
the broadcast receiving apparatus 100 may receive the home
screen display command and the user information from the
mobile device 600.

For example, while an application for remotely controlling
the broadcast receiving apparatus 100 is being executed in the
mobile device 600, if a power-on command is received, the
network interface 130 or the user input interface 150 of the
broadcast receiving apparatus 100 may receive the power-on
command, and the controller 170 of the broadcast receiving
apparatus 100 may control the power supply 190 to power on
the display 180. In this case, the power-on command may
correspond to the home screen display command.

After that, the network interface 130 or the user input
interface 150 of the broadcast receiving apparatus 100 may
request the mobile device 600 to transmit the user informa-
tion, and receive the user information from the mobile device
600 in response to the request.

The controller 170 of the broadcast receiving apparatus
100 may control connection to the server 700 according to the
user information received from the mobile device 600, and
control reception of home screen information related to the
user of the mobile device 600 from the server 700. Specifi-
cally, the controller 170 may transmit the user information
received from the mobile device 600, to the server 700 and
request the server 700 to transmit home screen information
according to the user information. As such, the network inter-
face 130 ofthe broadcast receiving apparatus 100 may receive
the home screen information related to the user of the mobile
device 600 from the server 700.

Then, the controller 170 of the broadcast receiving appa-
ratus 100 may scale at least one of a background image and a
plurality of execution items included in the home screen
information, and control the display 180 to display a scaled
home screen. As described above, a home screen desired by a
user may be easily displayed according to a home screen
display command received from the mobile device 600, and
thus user convenience may be improved.

As another example, while the broadcast receiving appa-
ratus 100 is being powered on to display a certain image, if a
home screen display command is received from the mobile
device 600, the network interface 130 or the user input inter-
face 150 of the broadcast receiving apparatus 100 receives the
home screen display command. After that, the network inter-
face 130 or the user input interface 150 of the broadcast
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receiving apparatus 100 may request the mobile device 600 to
transmit user information, and receive the user information
from the mobile device 600 in response to the request.

Then, the broadcast receiving apparatus 100 may receive
home screen information related to the user of the mobile
device 600 from the server 700 as described above, and
switch the displayed certain image into the home screen. As
such, a home screen desired by a user may be easily displayed
and thus user convenience may be improved

A detailed description is now given of the method of FIG.
22 with reference to FIGS. 23A to 28.

FIGS. 23A to 23C illustrate an example of home screen
sharing between the first mobile device 6004 and the broad-
cast receiving apparatus 100.

FIG. 23 A illustrates a home screen 910 of the first mobile
device 600a used by the first user (for example, father). The
home screen 910 may include a background image 911 and a
plurality of execution items 912. Although not marked with
reference numerals in FIG. 23A, the execution items 912
include a folder item, a music item, an Internet item, an image
item, a messenger item, a camera item, and a video item.
When one of these execution items 912 is selected, a corre-
sponding operation may be performed.

FIG. 23B illustrates that an application for remotely con-
trolling the broadcast receiving apparatus 100 is executed in
the first mobile device 600qa and thus a corresponding appli-
cation screen 901 is displayed. In this case, the application
screen 901 may include a power item 902, a channel selection
item, a volume control item, a home screen item, etc.

If the power item 902 of the application screen 901 is
selected, a power on signal Spower may be transmitted to the
broadcast receiving apparatus 100. In this case, user informa-
tion Sinf1 of the first mobile device 600a may be transmitted
to the broadcast receiving apparatus 100 upon a request of the
broadcast receiving apparatus 100, or even without a request.
The controller 170 of the broadcast receiving apparatus 100
may log auser in the broadcast receiving apparatus 100 based
on the received user information Sinfl of the first mobile
device 600a.

The broadcast receiving apparatus 100 may power on the
display 180 or the like according to the power-on signal
Spower, and display a home screen. That is, the broadcast
receiving apparatus 100 may process the power-on signal
Spower as a home screen display command signal.

As such, as illustrated in FIG. 23C, a home screen 920
which is scaled, for example, enlarged from the home screen
910 of FIG. 23 A may be displayed on the broadcast receiving
apparatus 100 (e.g., TV) used by the first user.

The broadcast receiving apparatus 100 may receive home
screen information through the server 700 as described
above, or directly from the first mobile device 600a.

After the home screen information is received, the broad-
cast receiving apparatus 100 may display the enlarged home
screen 920 as illustrated in F1G. 23C through processing, for
example, scaling.

FIGS. 24A to 24C illustrate an example of home screen
sharing between the second mobile device 6005 and the
broadcast receiving apparatus 100.

FIG. 24A illustrates a home screen 1010 of the second
mobile device 6005 used by the second user (e.g., son). The
home screen 1010 may include a background image 1011 and
aplurality of execution items 1012. A plurality of application
items are illustrated as the execution items 1012 in FIG. 24A.

FIG. 24B illustrates that an application for remotely con-
trolling the broadcast receiving apparatus 100 is executed in
the second mobile device 6005 and thus a corresponding
application screen 1001 is displayed, and a certain image
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1003 is displayed on the broadcast receiving apparatus 100.
In this case, the application screen 1001 may include a power
item, a channel selection item, a volume control item, a home
screen item 1002, etc.

Ifthehome screen item 1002 of the application screen 1001
is selected, a home screen switch signal Shome may be trans-
mitted to the broadcast receiving apparatus 100. In this case,
user information Sinf2 of the second mobile device 6005 may
be transmitted to the broadcast receiving apparatus 100 upon
a request of the broadcast receiving apparatus 100, or even
without a request. The controller 170 of the broadcast receiv-
ing apparatus 100 may log a user in the broadcast receiving
apparatus 100 based on the received user information Sinf2 of
the second mobile device 6005.

The broadcast receiving apparatus 100 may switch a screen
displayed on the display 180 according to the home screen
switch signal Shome, and display a home screen.

As such, as illustrated in FIG. 24C, a home screen 1020
which is scaled, for example, enlarged from the home screen
1010 of FIG. 24 A may be displayed on the broadcast receiv-
ing apparatus 100 (e.g., TV) used by the second user.

The broadcast receiving apparatus 100 may receive home
screen information through the server 700 as described
above, or directly from the second mobile device 6004.

After the home screen information is received, the broad-
cast receiving apparatus 100 may display the enlarged home
screen 1020 as illustrated in FIG. 24C through processing, for
example, scaling.

FIGS. 25A to 25E illustrate an example of a method for
sharing a home screen between a mobile device and the
broadcast receiving apparatus 100.

FIG. 25A illustrates a home screen 910 of the mobile
device 6004 of the first user.

When a home screen share mode command or a home
screen external transfer mode command input by the first user
is received, the mobile device 600a may display an object 910
indicating to transmit the home screen 910 to the server 700,
and transmit home screen information to the server 700, as
illustrated in FIG. 25B.

FIG. 25C illustrates an object 1120 indicating to enter a
home screen receive mode is displayed on the broadcast
receiving apparatus 100 when a home screen display com-
mand is received according to user input.

In the home screen receive mode, if a user is logged in the
server 700, an object 1132 indicating to download a home
screen corresponding to the logged in user may be displayed
asillustrated in FIG. 25D. Otherwise, if a user is not logged in
the server 700, a user account selection screen may be dis-
played.

FIG. 25E illustrates a home screen 920 which is scaled, for
example, enlarged from the home screen 910 of FIG. 25A is
displayed on the broadcast receiving apparatus 100 (e.g.,
TV). The enlarged home screen 920 is a screen enlarged from
the home screen 910 of the first mobile device 600a of the first
user (e.g., father).

If a few items of the enlarged home screen 920 are inex-
ecutable in the broadcast receiving apparatus 100 (e.g., TV),
the inexecutable items may be highlighted.

FIG. 25E illustrates that objects 932, 934, 936, and 938
indicating that a folder item, a music item, an Internet item,
and an image item among a plurality of execution items are
inexecutable are displayed near the corresponding items. As
such, a user may easily check inexecutable items when a
home screen is shared.

FIG. 26 illustrates another example of a method for sharing
a home screen between a mobile device and the broadcast
receiving apparatus 100.
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FIG. 26(a) illustrates that, while an application screen for
remotely controlling the broadcast receiving apparatus 100 is
being displayed on the third mobile device 600¢ used by the
third user (e.g., mother), the third mobile device 600c
approaches the broadcast receiving apparatus 100 within a
certain distance to perform tagging. Particularly, while a
power item or a home screen item of the application screen is
being selected, ifthe third mobile device 600c¢ approaches the
broadcast receiving apparatus 100 within a certain distance to
perform tagging, the third mobile device 600¢ may enter a
home screen share mode. In this case, user information of the
third mobile device 600c may be transmitted to the broadcast
receiving apparatus 100 through NFC.

The broadcast receiving apparatus 100 may display a home
screen 1220 for the third user as illustrated in FIG. 26(c) based
on the home screen display command and the user informa-
tion.

In this case, home screen information for the third user may
be transmitted from the third mobile device 600c¢ to the broad-
cast receiving apparatus 100 through NFC. Alternatively, the
home screen information may be transmitted from the server
700 to the broadcast receiving apparatus 100.

FIG. 26(b) illustrates that, while the application screen for
remotely controlling the broadcast receiving apparatus 100 is
being displayed on the third mobile device 600¢ used by the
third user (e.g., mother) as described above, the power item or
the home screen item is selected and the home screen display
command is received by the broadcast receiving apparatus
100 in a wireless manner. In this case, the user information of
the third mobile device 600¢ may be transmitted to the broad-
cast receiving apparatus 100 through wireless communica-
tion.

The broadcast receiving apparatus 100 may display the
home screen 1220 for the third user as illustrated in F1IG. 26(c)
based on the home screen display command and the user
information.

The home screen 1220 of FIG. 26(c¢) may correspond to a
home screen used by the third user in the third mobile device
600c. FIG. 26(c) illustrates the scaled, for example, enlarged
home screen 1220 is displayed on the broadcast receiving
apparatus 100 (e.g., TV). The enlarged home screen 1220
may include an enlarged background image 1221 and a plu-
rality of enlarged application items 1222.

Inthis case, although not shown in FIG. 26(c), inexecutable
application items may be displayed distinguishably from
other items.

FIGS. 27 A and 27B are diagrams referred to for describing
sharing of home screen information by editing a home screen.

FIG. 27A illustrates that a home edit screen 1301 is dis-
played on the broadcast receiving apparatus 100. The home
editscreen 1301 may be displayed according to user input and
include a favorite channel item 1302, a brightness item 1304,
a volume item 1306, etc. In addition, the home edit screen
1301 may further include an item for adding or deleting an
executable application item.

FIG. 27A illustrates that channel ‘13’ is added in the favor-
ite channel item 1302 according to user input. When editing is
completed on the home edit screen 1301, changed setting
information may be transmitted to the first mobile device
600a used by the first user, directly or through the server 700.

As described above, home screen settings may be edited on
the broadcast receiving apparatus 100 and shared by a mobile
device, and thus user interaction may be achieved.

FIG. 27B illustrates that a home edit screen 1307 is dis-
played onthe first mobile device 600a. Similarly to FIG. 27A,
the home edit screen 1307 may be displayed according to user
input and include a favorite channel item, a brightness item, a
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volume item, etc. In addition, the home edit screen 1307 may
further include an item for adding or deleting an executable
application item.

When editing is completed on the home edit screen 1307,
changed setting information may be transmitted to the broad-
cast receiving apparatus 100 used by the first user, directly or
through the server 700.

As described above, home screen settings may be edited on
the broadcast receiving apparatus 100 and shared by a mobile
device, and thus user interaction may be achieved.

Meanwhile, the broadcast receiving apparatus 100 may
receive screen display setting information from the mobile
device 600. Inthis case, the screen display setting information
may include at least one of luminance, brightness, and con-
trast of a screen, and may further include volume setting
information, favorite channel setting information, etc.

The screen display setting information may be received
together with or separately from the home screen informa-
tion. For example, the broadcast receiving apparatus 100 may
receive the screen display setting information from the server
700 in addition to the home screen information. Alternatively,
the broadcast receiving apparatus 100 may receive the home
screen information from the server 700 based on a home
screen display command and user information, and addition-
ally receive the screen display setting information from the
server 700. Otherwise, the broadcast receiving apparatus 100
may receive the screen display setting information together
with the home screen information from the server 700.

The controller 170 of the broadcast receiving apparatus
100 may set and display at least one of the luminance, the
brightness, and the contrast of a displayed screen, based on
the received screen display setting information. In addition,
the controller 170 of the broadcast receiving apparatus 100
may set volume and favorite channels. As such, a screen may
be displayed according to screen display settings suitable for
or preset by a user, and thus user convenience may be
improved.

FIG. 28 illustrates that home screens for a plurality of users
are displayed on the broadcast receiving apparatus 100.

If a home screen display command is received from the
second mobile device 6005 of the second user and another
home screen display command is received from the third
mobile device 600c¢ of the third user, the broadcast receiving
apparatus 100 may display atleast one of ahome screen of the
second user and a home screen of the third user.

Thus, the broadcast receiving apparatus 100 may be con-
nected to the server 700 using a user account of the second
user (e.g., son) and a user account of the third user (e.g.,
mother), and receive home screen information of the second
user (e.g., son) and home screen information of the third user
(e.g., mother) together from the server 700.

As such, the display 180 of the broadcast receiving appa-
ratus 100 may display a home screen 1520 of the second user
(e.g., son) and a home screen 1510 of the third user (e.g.,
mother) together as illustrated in FIG. 28. Although the home
screens 1510 and 1520 are displayed in different regions in
FIG. 28, the two home screens 1510 and 1520 may be over-
lapped with each other. As such, a user may easily check a
plurality of pieces of home screen information.

While the home screen 1510 of the third user (e.g., mother)
is being displayed, if the home screen display command is
received from the second mobile device 6005 of the second
user, the home screens 1510 and 1520 may be displayed
together as illustrated in FIG. 28.

As is apparent from the above description, a broadcast
receiving apparatus according to an embodiment of the
present invention may receive home screen information
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including a background image and a plurality of execution
items from another electronic device, and thus display ahome
screen corresponding to the home screen information. That s,
the broadcast receiving apparatus may receive a shared home
screen from another electronic device, scale and convert the
received home screen to be suitable for the broadcast receiv-
ing apparatus, and display the converted home screen. As
such, a home screen used by a specific user may be shared
among a plurality of electronic devices and thus user conve-
nience may be improved.

Particularly, since a home screen of a mobile device may be
used as a home screen of a broadcast receiving apparatus
(e.g., TV), the user may use the broadcast receiving apparatus
as if the user uses the mobile device.

When a shared home screen is displayed, inexecutable
items may be displayed distinguishably from other items and
thus the user may easily check the inexecutable items.

Furthermore, when the shared home screen is displayed,
the inexecutable items may be replaced with the same or
similar execution items and thus user convenience may be
improved.

In addition, viewing information related to a broadcast
image which is currently viewed may be transmitted to a
server, recommended contents may be received from the
server, and the recommended contents may be replaced with
the inexecutable items when the shared home screen is dis-
played. As such, contents suitable for a viewing history of the
user may be easily executed.

A broadcast receiving apparatus according to another
embodiment of the present invention receives user informa-
tion of a user of a mobile device if a home screen display
command is received from the mobile device, and displays a
home screen for the user of the mobile device based on the
user information. As such, a user-desired home screen may be
easily displayed and thus user convenience may be improved.

In this case, the broadcast receiving apparatus may receive
home screen information including a background image and
aplurality of execution items from a server, scale and convert
at least one of the background image and the execution items
to be suitable for the broadcast receiving apparatus, and dis-
play the converted home screen. As such, a home screen used
by the mobile device may be shared and thus user conve-
nience may be improved.

Particularly, since a home screen of a mobile device may be
used as a home screen of a broadcast receiving apparatus
(e.g., TV), the user may use the broadcast receiving apparatus
as if the user uses the mobile device.

When the broadcast receiving apparatus is powered off, if
ahome screen display command is received, the home screen
may be displayed immediately after the broadcast receiving
apparatus is powered on, and thus user convenience may be
improved.

Besides, screen display setting information set by the
mobile device may be received, at least one of luminance,
brightness, and contrast of a displayed screen may be set
according to the received screen display setting information,
and thus screen display settings desired by the user may be
easily achieved.

In addition, home screen information set on a home edit
screen may be transmitted to the server, and thus the home
screen information set by the broadcast receiving apparatus
may also be used by the mobile device.

When a shared home screen is displayed, inexecutable
items may be displayed distinguishably from other items and
thus the user may easily check the inexecutable items.
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Furthermore, when the shared home screen is displayed,
the inexecutable items may be replaced with the same or
similar execution items and thus user convenience may be
improved.

A broadcast receiving apparatus and a method for operat-
ing the same according to the present invention are not
restricted to the exemplary embodiments set forth herein.
Therefore, variations and combinations of the exemplary
embodiments may fall within the scope of the present inven-
tion.

A method for operating a broadcast receiving apparatus
according to the present invention can also be embodied as
processor-readable code on a processor-readable recording
medium. The processor-readable recording medium is any
data memory device that can store data which can thereafter
be read by a processor included in the broadcast receiving
apparatus. Examples of the processor-readable recording
medium include read-only memory (ROM), random-access
memory (RAM), CD-ROMs, magnetic tapes, floppy disks,
and optical data memory devices. The processor-readable
recording medium can also be distributed over network
coupled computer systems so that the processor-readable
code is stored and executed in a distributed fashion.

Although the preferred embodiments of the present inven-
tion have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.

What is claimed is:

1. A broadcast receiving apparatus comprising:

a display;

an interface configured to:

access a mobile device that stores home screen information

comprising a background image and a plurality of
execution items, and

receive the home screen information from the mobile

device; and
a controller configured to:
scale the background image and the execution items of the
home screen information received from the mobile
device, at least one execution item of the plurality of
execution items not being executable by the broadcast
receiving apparatus based on a difference in type
between the mobile device and the broadcast receiving
apparatus,
display a home screen comprising the scaled background
image and execution items, wherein the at least one
execution item that is not executable by the broadcast
receiving apparatus is displayed distinguishably from
the execution items that are executable by the broadcast
receiving apparatus, and
display a recommended download object indicating that a
same or similar execution item corresponding to the at
least one execution item is downloadable from a server,

wherein the controller receives home screen information of
a first mobile device and home screen information of a
second mobile device, and controls the display to dis-
play a scaled first home screen for the first mobile device
together with a scaled second home screen for the sec-
ond mobile device.

2. The broadcast receiving apparatus according to claim 1,
wherein the interface transmits log-in information of a first
user to the server, and receives home screen information for
the first user from the server.

3. The broadcast receiving apparatus according to claim 2,
wherein, when the log-in information of the first user is
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received, the controller logs the first user into the broadcast
receiving apparatus based on the log-in information, and
automatically accesses the server based on the logging into
the broadcast receiving apparatus.

4. The broadcast receiving apparatus according to claim 1,
wherein the interface receives the home screen information
for a user of the mobile device based on tagging performed in
response to a mobile device approaching within a predeter-
mined distance away from the broadcast receiving apparatus.

5. The broadcast receiving apparatus according to claim 1,
further comprising a broadcast receiver configured to receive
a broadcast signal,

wherein the display displays a broadcast image based on

the received broadcast signal,

wherein the interface transmits viewing information

related to the displayed broadcast image, to a server, and
receives recommended content information that is
related to the displayed broadcast image from the server,
and

wherein the display displays the recommended content

information together with the displayed broadcast
image.
6. The broadcast receiving apparatus according to claim 1,
wherein, when the interface receives a home screen display
command and user information from a mobile device, the
controller controls the display to display a home screen for a
user of the mobile device among a plurality of home screens
based on the home screen display command and the user
information.
7. A broadcast receiving apparatus comprising:
a display;
an interface configured to:
receive a home screen display command from a mobile
device and user information from the mobile device, and

receive home screen information comprising a background
image and a plurality of execution items for the user of
the mobile device from the mobile device or a server
based on the home screen display command and the user
information; and

a controller configured to:

scale the background image and the execution items of the

home screen information received from the mobile
device, at least one execution item of the plurality of
execution items is not being executable by the broadcast
receiving apparatus based on a difference in type
between the mobile device and the broadcast receiving
apparatus,

display a home screen comprising the scaled background

image and execution items, wherein the at least one
execution item that is not executable by the broadcast
receiving apparatus is displayed distinguishably from
the execution items that are executable by the broadcast
receiving apparatus, and

display a recommended download object indicating that a

same or similar execution item corresponding to the at
least one execution item is downloadable from a server,
wherein, when the home screen is displayed, if a second
home screen display command is received from a second
mobile device, the controller controls the display to dis-
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play the home screen for the user of the mobile device
together with a second home screen for a second user of
the second mobile device.

8. The broadcast receiving apparatus according to claim 7,
wherein, when the home screen display command is received
while the broadcast receiving apparatus is in a power off state,
the controller controls the broadcast receiving apparatus to be
powered on and display the home screen.

9. The broadcast receiving apparatus according to claim 7,
further comprising a network interface to receive screen dis-
play setting information based on the home screen display
command and the user information,

wherein the controller sets at least one of luminance,

brightness, and contrast of a displayed screen according
to the received screen display setting information.

10. The broadcast receiving apparatus according to claim
7, further comprising a network interface to transmit home
screen information set on a home edit screen displayed on the
display, to a server.

11. A method for operating a broadcast receiving appara-
tus, the method comprising:

accessing a mobile device that stores home screen infor-

mation comprising a background image and a plurality
of execution items;

receiving the home screen information from the mobile

device;

scaling the background image and the execution items of

the home screen information received from the mobile
device, at least one execution item of the plurality of
execution items not being executable by the broadcast
receiving apparatus based on a difference in type
between the mobile device and the broadcast receiving
apparatus;

displaying a home screen comprising the scaled back-

ground image and execution items, wherein the at least
one execution item that is not executable by the broad-
cast receiving apparatus is displayed distinguishably
from the execution items that are executable by the
broadcast receiving apparatus; and

displaying a recommended download object indicating

that a same or similar execution item corresponding to
the at least one execution item is downloadable from a
server,

wherein the method further comprises receiving home

screen information of a first mobile device and home
screen information of a second mobile device, and con-
trolling the display to display a scaled first home screen
for the first mobile device together with a scaled second
home screen for the second mobile device.

12. The method according to claim 11, wherein the access-
ing comprises transmitting log-in information of a first user to
the server, and

wherein the receiving comprises receiving home screen

information for the first user from the server.

13. The method according to claim 11, wherein the scaling
comprises at least one of changing of an aspect ratio of the
home screen, switching between a landscape mode and a
portrait mode of the home screen, and resizing of an image or
text in the home screen.
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